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Background: In Germany, adult health checks are carried out in the primary care setting for early detection of
chronic conditions, such as cardiovascular diseases, diabetes, and kidney disease. This study aims to examine the
social, behavioural, and health-related determinants of health check attendance among eligible adults in Germany.
Methods: Data were derived from the cross-sectional German Health Update (GEDA) study, a national health survey
among adults in Germany carried out by the Robert Koch Institute. Analyses were restricted to respondents with
statutory health insurance aged 35 years or older (n = 26,555). Logistic regression models were fitted to estimate
associations between health check attendance and factors selected on the basis of Andersen’s Behavioral Model of
Health Services Use.
Results: After mutual adjustment, higher health check attendance was associated with a higher age, higher
socioeconomic status, being married, stronger social support, physical activity, non-smoking, greater fruit and
vegetable consumption, and higher use of outpatient care in both sexes. In women, higher attendance was related
to alcohol consumption and having company health insurance (BKK) after multiple adjustment. In men, higher
attendance was associated with better self-rated health after adjusting for all other factors.
Conclusions: The findings of this study suggest that people with an unfavourable risk factor profile, such as
socioeconomically disadvantaged groups, smokers, physically inactive people, and persons with a low fruit and
vegetable intake, are less likely to have health checks than those with a more favourable risk profile. Health checks
carried out in the primary care setting should be evaluated for their effects on population health and health inequality.
Keywords: Health check, Cardiovascular diseases, Early diagnosis, Socioeconomic status, Secondary prevention,
ScreeningBackground
In several health care systems of developed countries,
general health checks are carried out for primary and
secondary prevention of cardiovascular diseases, diabetes
mellitus, and other chronic diseases [1]. One aim of gen-
eral health checks is to lower the incidence of chronic
diseases by reducing important risk factors for the pur-
pose of primary prevention at the population level [2].
For secondary preventive purposes, health checks are
aimed at detecting common diseases in an precursor or* Correspondence: j.hoebel@rki.de
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unless otherwise stated.early stage in order to prevent the disease progression or
chronification [3,4]. An essential requirement for the suc-
cess of such population-based prevention efforts is the
participation of groups particularly vulnerable to chronic
disease.
Numerous studies have shown that socioeconomically
disadvantaged people are particularly vulnerable to cardio-
vascular diseases and diabetes because the prevalence and
incidence of these conditions increase with lower socioeco-
nomic status [5-9]. This might be largely due to the fact
that important risk factors, such as obesity, physical inactiv-
ity, smoking, and psychosocial stress, are more prevalent in
lower than in higher socioeconomic groups [10-13]. There-
fore, socioeconomically disadvantaged people should be aLtd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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diovascular disease, diabetes, and respective risk factors.
Previous research has shown that the use of prevention
services is lower among socioeconomically disadvantaged
groups than among those who are better off [1,14-22].
Furthermore, previous studies have suggested lower at-
tendance rates among groups with an increased disease
risk, such as smokers and physically inactive or obese
people, even after adjusting for socioeconomic factors
[15,20,23,24]. These findings underline the challenge of
tailoring population-based prevention programmes to spe-
cific vulnerable groups.
The German health insurance system is characterised by
a dual system of statutory and private health insurance.
More than 85% of the entire population in Germany is
covered by the statutory health insurance. Compared to
those with private health insurance, people with statutory
health insurance are more often women and have a lower
socioeconomic status [25]. According to the German So-
cial Code (SGB V), people covered by statutory health in-
surance are eligible to participate in biennial health checks
from the age of 35 years without any costs. These medical
health checks are carried out in the primary care setting
and are particularly aimed at the early detection of cardio-
vascular diseases, diabetes mellitus, kidney disease, and as-
sociated risk factors. Besides anamnesis and a physical
examination, laboratory tests of blood and urine are car-
ried out followed by medical counselling. Previous studies
have suggested that approximately one in two eligible men
and women in Germany attend this health check within
2 years [4,26,27]. Existing evidence on socioeconomic dif-
ferences in attendance behaviour is inconsistent because
some studies have indicated socioeconomic disparities and
others have not [4,26,28-30]. To the best of our know-
ledge, associations between behavioural risk factors for
cardiovascular disease or diabetes and attendance at the
statutory health check in the German general population
have not been investigated yet. A survey of primary care
patients in a southern region of Germany showed that
health-check participants were less likely to be smokers
than non-participants [30]. Evidence from other countries
also suggests that people with an unhealthy lifestyle, such
as smoking or unhealthy diets, are less likely to present for
a health check than those with a healthier lifestyle [1].
The present study aimed to examine the determinants
of health check attendance among eligible adults in
Germany. We used the Behavioral Model of Health Ser-
vices Use developed by Andersen [31] as the conceptual
framework guiding our investigation of health-seeking
behaviour. This model is increasingly being used in re-
search on preventive and curative health care use [3,32].
Therefore, by referring to this model, we aimed at pro-
viding evidence which is comparable with previous find-
ings on factors influencing the use of health services andprevention measures. According to the Andersen model,
health care use is principally influenced by three major
factor categories: predisposing, enabling, and need fac-
tors [31-33]. Predisposing factors influence the use of
health services primarily indirectly, and consist of socio-
demographic characteristics, such as age, gender/sex, so-
cioeconomic or marital status, as well as psychological
characteristics, such as health beliefs. Enabling factors
encompass individual and contextual resources, which
facilitate or impede the use of health services (e.g., type
of health insurance or travel times arising from commu-
nity structures). Need factors have a more direct effect
on health services use and can be differentiated into per-
ceived and evaluated components. Perceived need refers
to how people view their own health status, and how they
experience symptoms or worry about health and illness.
Consequently, perceived need is a subjective judgement
about the importance of care-seeking that is usually
formed before consulting a health professional. In con-
trast, evaluated need represents a professional assessment
of people’s need for medical care that proceeds after pa-
tients’ presentation to a health care provider [31].
In this study, three questions were investigated:
1) What are the social determinants of attendance at
health checks among men and women in Germany?
2) What are the behavioural and health-related
determinants of health check attendance?
3) Do determinants of health check attendance vary
between men and women?
Methods
Study design and study population
Data were derived from the cross-sectional “German
Health Update” (GEDA), a national telephone health inter-
view survey among adults in Germany. The GEDA study is
part of the nationwide Health Monitoring System adminis-
tered by the Robert Koch Institute, Berlin. The Robert Koch
Institute is a federal institution within the portfolio of the
German Federal Ministry of Health responsible for disease
control and prevention. The aim of the regularly conducted
GEDA surveys is to provide current data on population
health, health determinants, and use of health services for
national and European health reporting systems, health pol-
icies, and public health research.
Data from the consecutive GEDA waves 2009 and 2010
were pooled to increase the statistical power of the analyses.
Both survey waves were based on a two-stage sampling
procedure. First, random samples of telephone numbers
from the German fixed-line network were generated using
the Gabler–Häder method, which assured that households
without registered telephone numbers were included in the
sample [34]. Second, the “last birthday method” was applied
for random selection of respondents within a contacted
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had the last birthday or whose birthday was on the day
of contact to the household was selected for the sam-
ple. A total of 43,312 respondents aged 18 to 100 years
completed the survey from July 2008 to June 2009
(GEDA 2009) and from September 2009 to July 2010
(GEDA 2010). According to the internationally used
Standard Definitions of outcome rates for surveys [35],
the “Response Rate 3” was 29.1% in GEDA 2009 and
28.9% in GEDA 2010. The cooperation rate based on
all contacted target subjects was 51.2% in GEDA 2009
and 55.8% in GEDA 2010. As the literature suggests
that there is no clear relation between response rate
and representativeness of response [36], a low response
does not necessarily lead to strong selection or weak
external validity. The current analyses were restricted
to study participants with statutory health insurance
aged 35 years and older (n = 26,555). Their sociodemo-
graphic characteristics are shown in Table 1.
Data were collected by means of a standardised
computer-assisted telephone interview (CATI). Besides
information on health status, health determinants, and
use of health services, data on sociodemographic char-
acteristics were gathered in the survey. Interviews took
an average of approximately 30 minutes. The study
was approved by The Federal Commissioner for Data
Protection and Freedom of Information, and verbal in-
formed consent was obtained from all of the partici-
pants in advance.Table 1 Characteristics of the study participants with statutor
Men (n = 10 406)
n %1
Age
35–44 years 2816 27.1
45–54 years 2747 26.4
55–64 years 2082 20.0
65–74 years 2004 19.3









Married and living together 7046 67.7
Missing 19 0.2
1Percentage of the sample; 2weighted percentage (weighting factors were used to
sex, age, education, and region to match the German population).Health check attendance
Self-reported attendance at health checks was the out-
come measure of this study. Respondents with an age
of 35 years or older were initially asked whether they
had ever attended the health check recommended by
the statutory health insurance funds (“yes”, “no”, and
“not sure”). Those persons who answered “yes” were
asked a second question on attendance in the past
2 years (“yes” or “no”). We created a binary variable in-
dicating health check attendance in the past 2 years
(yes = 1, no = 0).Predisposing factors
Independent variables were selected by referring to the
Behavioral Model of Health Services Use [31]. Predis-
posing factors encompassed age (35–44, 45–54, 55–64,
65–74, and 75+ years), socioeconomic status, and
marital status. Socioeconomic status was measured
with an additive multidimensional index based on
school and vocational education, occupational status,
and net equivalent household income [37]. This index
was classified as low (quintile 1), medium (quintiles 2–
4), and high (quintile 5) by quintiles of the whole
population. A more detailed description of the socio-
economic status index, its sub-dimensions, and its cal-
culation can be found elsewhere [37]. Marital status
was grouped as married and living together, separated/
divorced/widowed, and single.y health insurance aged 35 years or older
Women (n = 16 149)
%2 n %1 %2
26.0 4591 28.4 22.8
25.9 4313 26.7 23.0
18.8 3203 19.8 17.8
20.6 2748 17.0 22.9
8.8 1294 8.0 13.5
20.5 2034 12.6 24.2
61.2 10180 63.0 62.6
18.3 3893 24.1 13.2
– 42 0.3 –
12.0 1704 10.6 6.9
13.4 5089 31.5 29.5
74.6 9337 57.8 63.6
– 19 0.1 –
account for the sampling design and to adjust for distribution of the sample by
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In Germany, every person covered by statutory health
insurance aged 35 years or older is eligible to have a
biennial health check. However, the type of statutory
health insurance was used in this study to consider pos-
sible differences in sickness funds’ strategies to inform
their insurants about this early detection measure. We
differentiated between local health insurance funds (All-
gemeine Ortskrankenkasse, AOK), alternative health
insurance funds (Ersatzkassen, EK), company health in-
surance funds (Betriebskrankenkassen, BKK), and others.
The Oslo Three-Item Social Support Scale (OSS-3) was
used to measure social support, which was assumed to be
another factor enabling people to use health services. The
OSS-3 sum score was classified as poor (3–8), intermedi-
ate (9–11), and strong (12–14) social support [38]. The
type of residential area was considered to refer to the
population density of the area in which the study partici-
pants lived. Based on classification by the German Federal
Institute for Research on Building, Urban Affairs and
Spatial Development, we assigned administrative districts
to four types of areas: metropolitan, urban, rural with con-
centration signs, as well as rural and sparsely populated.
Need factors
We used information on behavioural risk factors for car-
diovascular diseases and diabetes, self-perceived health,
and use of outpatient care to assess respondents’ need
for health checks. By this means, perceived and evalu-
ated need components were considered. Obesity was
assessed by body mass index (BMI) using the World
Health Organization criteria (BMI ≥ 30 kg/m2) [39]. BMI
was calculated using self-reported height and weight.
Physical activity was ascertained with two questions on
the number of days per week and minutes per day of
physical activity, which was defined as starting to sweat
and getting out of breath. We classified physical activity
as active (≥150 minutes/week), slightly active (<150 mi-
nutes/week), and not active at all (no weekly physical ac-
tivity). We assessed respondents’ smoking status with one
question on their smoking behaviour (current smokers,
ex-smokers, and never-smokers). Alcohol consumption
was measured using the Alcohol Use Disorders Identifica-
tion Test–Consumption (AUDIT–C) [40]. According to
internationally used cut points [41], the AUDIT–C sum
score (0–12) was classified as hazardous consumption
(men: ≥5, women: ≥4), moderate consumption (men: 1–4,
women: 1–3), and never-drinking (0). We considered fruit
and vegetable consumption in the analysis because fruit
and vegetable intake is inversely associated with the risk of
cardiovascular diseases [42,43]. Respondents were asked
for the number of fruit and vegetable portions they take
in daily. We categorised the number of portions per day
as low (quintile 1), moderate (quintiles 2–4), and high(quintile 5). Self-rated health was measured on a five-
point scale and dichotomised as very good/good or fair/
poor/very poor. Use of outpatient care was assessed by
the number of resident physician visits during the past
12 months, and was classified as low (quintile 1),
medium (quintiles 2–4), and high (quintile 5).
Statistical analysis
Health check attendance rates were calculated by predis-
posing, enabling, and need factors. We used Pearson’s χ2-
test and 95% confidence intervals (CIs) to examine statisti-
cally significant differences. Logistic regression models
were fitted to estimate adjusted odds ratios (ORs) of at-
tendance in the past 2 years with 95% CIs and p-values. In
the first step, we computed age-adjusted ORs of attend-
ance by each of the above-described factors in separate lo-
gistic regression models. In the second step, we used a full
model containing all predisposing, enabling, and need fac-
tors as described above. All analyses were conducted sep-
arately for men and women to identify sex-specific factors
associated with health check attendance and to prevent
potential gender bias. Weighting factors were used to ac-
count for the sampling design and to adjust for distribu-
tion of the sample by sex, age, education, and region to
match the German population. All statistical analyses were
performed using STATA 12.0 survey data procedures.
Results
Bivariate analysis
The 2-year health check attendance rate was 50.8% in
men and 49.8% in women. Attendance was associated
with each of the predisposing factors (Table 2). In men
and women, attendance increased with age up to
74 years, but declined thereafter. Men and women with
low socioeconomic status were less likely to use the
health check within 2 years than those with medium and
high status. Single persons attended less often than mar-
ried or formerly married people. Most enabling factors
were bivariately associated with the uptake of health
checks. Attendance increased with stronger social sup-
port and varied across statutory health insurance funds.
The type of residential area was not related to attend-
ance behaviour. Moreover, attendance at health checks
was associated with each of the need factors considered.
Only physical activity and alcohol consumption were not
found to be related to the attendance behaviour of men.
Age-adjusted analysis
After adjusting for age, the odds of attendance increased
with higher socioeconomic status in men and women
(Table 3). Married people living with their spouse had a
greater odds of attendance than single men and women.
Persons who were separated, divorced, or widowed were
not found to have higher odds of health check use than
Table 2 Health check attendance in the past 2 years by predisposing, enabling, and need factors
Men Women
% (95% CI) p-value % (95% CI) p-value
Total 50.8 (49.6–52.0) 49.8 (48.8–50.9)
Predisposing factors
Age
35–44 years 32.7 (30.5–34.9) 36.1 (34.4–37.8)
45–54 years 48.8 (46.5–51.2) 48.5 (46.6–50.4)
55–64 years 61.0 (58.3–63.6) 54.7 (52.5–56.9)
65–74 years 64.7 (61.8–67.4) 59.7 (57.2–62.2)
75+ years 55.9 (51.2–60.6) <0.001 52.4 (48.8–56.0) <0.001
Socioeconomic status
Low 45.0 (41.7–48.4) 45.5 (42.9–48.3)
Medium 51.1 (49.5–52.6) 51.3 (50.1–52.6)
High 55.9 (53.9–57.9) <0.001 50.6 (48.7–52.5) <0.001
Marital status
Single 36.0 (32.9–39.3) 40.2 (37.2–43.2)
Separated/divorced/widowed 47.2 (44.0–50.4) 51.4 (49.5–53.3)
Married and living together 53.8 (52.4–55.3) <0.001 50.2 (48.8–51.5) <0.001
Enabling factors
Statutory health insurance
AOK 47.8 (45.4–50.3) 47.3 (45.2–49.4)
EK 55.0 (53.1–56.9) 51.3 (49.9–52.8)
BKK 50.1 (47.5–52.7) 50.6 (48.1–53.0)
Other 47.8 (44.1–51.5) <0.001 50.4 (46.8–53.9) <0.05
Social support
Poor 43.6 (40.4–46.8) 45.5 (42.9–48.2)
Intermediate 51.9 (50.1–53.6) 50.5 (49.0–52.0)
Strong 54.0 (51.8–56.1) <0.001 51.9 (50.1–53.7) <0.001
Type of residential area
Rural and sparsely populated 50.2 (47.1–53.2) 48.0 (45.3–50.6)
Rural with concentration signs 52.3 (49.3–55.3) 49.6 (46.9–52.2)
Urban 52.5 (50.5–54.5) 51.0 (49.3–52.7)
Metropolitan 48.4 (46.0–50.8) n.s. 49.7 (47.8–51.6) n.s.
Need factors
Obesity
No 50.2 (48.8–51.6) 49.6 (48.4–50.8)
Yes 53.6 (50.7–56.5) <0.05 52.7 (50.0–55.3) <0.05
Physical activity
Active 52.0 (50.1–54.0) 51.5 (49.8–53.2)
Slightly active 50.5 (48.5–52.5) 51.5 (49.8–53.2)
Not active at all 49.1 (46.4–51.7) n.s. 46.3 (44.2–48.5) <0.001
Smoking
Non-smoker 55.2 (53.7–56.7) 52.9 (51.7–54.2)
Smoker 41.2 (39.0–43.4) <0.001 40.0 (38.1–41.9) <0.001
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Table 2 Health check attendance in the past 2 years by predisposing, enabling, and need factors (Continued)
Alcohol consumption
Never 48.3 (44.9–51.9) 45.0 (42.7–47.2)
Moderate 51.9 (50.2–53.5) 51.9 (50.5–53.3)
Hazardous 50.0 (47.8–52.3) n.s. 51.1 (48.8–53.3) <0.001
Fruit/vegetable consumption
Low 42.7 (40.3–45.0) 38.9 (36.3–41.5)
Medium 53.2 (51.6–54.8) 51.0 (49.6–52.4)
High 59.6 (56.1–63.0) <0.001 54.6 (52.6–56.7) <0.001
Self-rated health
Very good/good 49.6 (48.1–51.1) 48.1 (46.8–49.3)
Fair/poor/very poor 53.1 (50.8–55.3) <0.05 52.8 (50.9–54.6) <0.001
Outpatient care use
Low 35.1 (33.0–37.2) 33.2 (31.2–35.2)
Medium 57.2 (55.5–58.9) 54.1 (52.7–55.4)
High 60.2 (57.0–63.3) <0.001 58.3 (55.7–60.8) <0.001
CI = confidence interval, n.s. = not significant (p > 0.05), AOK = local health insurance funds, EK = alternative health insurance funds, BKK = company health
insurance funds.
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ation of attendance across statutory health insurance
funds and the increase in attendance with stronger social
support remained significant after adjusting for age.
Women living in urban areas had higher odds of using
health checks than those living in sparsely populated
areas; this association was not found in men. The rela-
tionships between need factors and health check attend-
ance were altered by adjusting for age in that obesity
and self-rated health were no longer associated with at-
tendance. Physically inactive people and smokers had
lower odds of using health checks than those who were
physically active and non-smokers, respectively. In men
and women, moderate alcohol consumption, greater
fruit and vegetable intake, and higher use of outpatient
care were related to increased odds of attendance when
age was controlled for. In women, hazardous alcohol
consumption was related to higher attendance compared
with no alcohol use.
Multivariate analysis
After mutual adjustment for all predisposing, enabling,
and need factors (Table 3), men and women aged
45 years and older had an increased odds of attendance
compared with those aged less than 45 years. The asso-
ciation between higher socioeconomic status and health
check attendance remained after multivariate adjust-
ment, and married people who lived with their spouse
had higher odds of attendance than single persons. In
women, having statutory company health insurance
(BKK) was associated with an increased odds of using
health checks compared with those having statutorylocal health insurance (AOK). Social support remained
as a predictor of health check attendance, while the type
of residential area was not related to attendance behav-
iour after multiple adjustment. Obesity did not predict
attendance behaviour in men or women. Physical in-
activity and smoking remained associated with a lower
odds of attendance in both sexes. Alcohol consumption
persisted as a predictor of using health checks only in
women. In men, poorer self-rated health was related to
lower attendance. Higher fruit and vegetable consump-
tion, as well as higher use of outpatient care, remained
associated with a higher odds of health check attendance
in men and women after adjusting for all factors.Discussion
The aim of this study was to examine the social, behav-
ioural, and health-related determinants of attending
health checks among men and women in Germany.
Our findings indicated that health check attendance
was associated with higher age, higher socioeconomic
status, being married, stronger social support, physical
activity, non-smoking, greater fruit and vegetable con-
sumption, and higher outpatient care use in men and
women after mutual adjustment. Differences between
men and women were observed with regard to type of
health insurance fund, alcohol consumption, and self-
rated health. Women’s uptake of health checks was
found to be related to alcohol consumption and having
statutory company health insurance (BKK), while at-
tendance of men was associated with better self-rated
health after multivariate adjustment.












35–44 years – 1.00 (Ref.) – 1.00 (Ref.)
45–54 years – 2.03 (1.75-2.36)*** – 1.63 (1.45-1.83)***
55–64 years – 3.21 (2.71-3.80)*** – 2.03 (1.78-2.31)***
65–74 years – 3.33 (2.76-4.01)*** – 2.54 (2.18-2.96)***
75+ years – 2.52 (1.92-3.30)*** – 2.26 (1.82-2.81)***
Socioeconomic status
Low 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Medium 1.34 (1.15–1.57)*** 1.22 (1.02-1.45)* 1.42 (1.26–1.61)*** 1.35 (1.16-1.56)***
High 1.70 (1.44–2.00)*** 1.43 (1.18-1.74)*** 1.56 (1.37–1.79)*** 1.34 (1.14-1.59)***
Marital status
Single 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Separated/divorced/widowed 1.07 (0.87–1.31) 1.08 (0.87-1.35) 1.16 (0.99–1.35) 1.19 (1.00-1.41)
Married and living together 1.55 (1.32–1.82)*** 1.44 (1.21-1.72)*** 1.26 (1.09–1.45)** 1.17 (1.00-1.36)*
Enabling factors
Statutory health insurance
AOK 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
EK 1.34 (1.18–1.53)*** 1.06 (0.91-1.23) 1.21 (1.09–1.34)*** 1.04 (0.92-1.17)
BKK 1.26 (1.09–1.47)** 1.09 (0.92-1.29) 1.28 (1.12–1.47)*** 1.25 (1.08-1.45)**
Other 1.11 (0.92–1.33) 1.00 (0.82-1.23) 1.17 (0.98–1.38) 1.10 (0.91-1.32)
Social support
Poor 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Intermediate 1.49 (1.28–1.74)*** 1.33 (1.13-1.58)*** 1.28 (1.13–1.45)*** 1.15 (1.00-1.32)
Strong 1.73 (1.47–2.04)*** 1.49 (1.24-1.78)*** 1.41 (1.24–1.61)*** 1.24 (1.07-1.43)**
Type of residential area
Rural and sparsely populated 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Rural with concentration signs 1.10 (0.92-1.31) 1.17 (0.96-1.42) 1.07 (0.92-1.21) 1.05 (0.89-1.24)
Urban 1.14 (0.98–1.33) 1.18 (0.99-1.39) 1.15 (1.01–1.30)* 1.13 (0.98-1.30)
Metropolitan 0.94 (0.80–1.11) 1.09 (0.91-1.30) 1.06 (0.92–1.21) 1.08 (0.93-1.26)
Need factors
Obesity
No 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Yes 1.08 (0.95–1.24) 1.03 (0.88-1.19) 1.02 (0.91–1.15) 1.08 (0.94-1.23)
Physical activity
Active 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Slightly active 0.92 (0.81–1.03) 0.87 (0.77-0.99)* 1.01 (0.92–1.11) 0.94 (0.85-1.04)
Not active at all 0.70 (0.61–0.81)*** 0.79 (0.68-0.93)** 0.70 (0.62–0.79)*** 0.78 (0.69-0.89)***
Smoking
Non-smoker 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Smoker 0.68 (0.61–0.76)*** 0.78 (0.68-0.88)*** 0.67 (0.61–0.74)*** 0.77 (0.69-0.85)***
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Table 3 Odds ratios of health check attendance in the past 2 years by predisposing, enabling, and need factors
(Continued)
Alcohol consumption
Never 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Moderate 1.21 (1.03–1.41)* 1.07 (0.90-1.28) 1.43 (1.28–1.60)*** 1.30 (1.15-1.48)***
Hazardous 1.12 (0.95–1.33) 1.05 (0.86-1.27) 1.38 (1.21–1.58)*** 1.29 (1.11-1.50)***
Fruit/vegetable consumption
Low 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Medium 1.39 (1.23–1.57)*** 1.19 (1.04-1.36)* 1.51 (1.34–1.71)*** 1.39 (1.21-1.59)***
High 1.69 (1.41–2.01)*** 1.36 (1.12-1.65)** 1.70 (1.48–1.96) *** 1.43 (1.23-1.68)***
Self-rated health
Very good/good 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Fair/poor/very poor 0.91 (0.81–1.02) 0.82 (0.71-0.94)** 1.03 (0.93–1.13) 0.94 (0.83-1.05)
Outpatient care use
Low 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.) 1.00 (Ref.)
Medium 2.25 (1.99–2.54)*** 2.26 (1.98-2.58)*** 2.26 (2.03–2.52)*** 2.16 (1.93-2.42)***
High 2.41 (2.04–2.85)*** 2.86 (2.35-3.47)*** 2.55 (2.22–2.93)*** 2.59 (2.21-3.04)***
*p < 0.05. **p < 0.01. ***p < 0.001. OR = odds ratio. CI = confidence interval. Ref. = reference category. AOK = local health insurance funds. EK = alternative health
insurance funds. BKK = company health insurance funds.
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The findings of the GEDA study are in line with previ-
ous studies from Germany and other countries showing
that younger people are less likely to participate in
health checks than older people [1,29,30,44]. However,
some studies did not find any relationship between age
and participation [24,45]. Moreover, our findings support
evidence from previous German studies, which found
that the uptake of prevention services varies with socio-
economic factors. Janßen et al. [17] and Klein et al. [19]
conducted systematic literature reviews on socioeconomic
differences in the use of (preventive) health services in
Germany. Both reviews showed that socioeconomically
disadvantaged groups are less likely to use preventive ser-
vices than socioeconomically privileged groups. This rela-
tionship has also been found in other countries and
different health care systems [1,15,16,20,21,24,46]. How-
ever, the above-mentioned reviews [17,19] also showed
that the pertinent evidence from Germany is more con-
sistent for cancer screening programmes, check-ups for
children, or primary prevention measures than for the
statutory health check for adults [18,26,28-30]. This find-
ing could be explained by methodological issues, such as
the use of different indicators of socioeconomic status, or
the fact that, in some studies on health check attendance
in Germany, people with private health insurance had not
been excluded from the analysis [26,29]. The present find-
ings add to previous evidence on social inequalities in
health check attendance derived from the German GEDA
study [4] that the socioeconomic patterning of attendance
behaviour remains after adjustment for enabling factors,
which were not considered in the preceding analyses.Our findings are consistent with previous studies, which
showed that married people are more likely to use pre-
ventive measures than single persons [1,46,47]. A possible
explanation for this finding could be that living together
with a partner is associated with a mutual “health moni-
toring” [48], which could result in increased attention to
health or symptoms, and a higher participation in preven-
tion measures.
Previous research has suggested that social support is a
promoter for the uptake of early detection measures
[14,49,50], which is also supported by our findings. Social
relations might facilitate the use of secondary prevention
services (e.g., friends taking people to the doctor [51] or
neighbours undertaking tasks of daily living, such as car-
ing for children or relatives, when people visit a health
professional). Additionally, the prospect of not being alone
after obtaining a diagnosis could reduce concerns about
participating in a medical check-up. These assumptions
should be investigated prospectively. While the present
study considered general social support, future studies on
health care-seeking behaviour could also assess specific
support with reference to the use of health services.
Our findings are also consistent with previous studies
on the role of need factors as determinants of health check
attendance. Dryden et al. [1] showed in a literature review
that non-attenders have a less favourable cardiovascular
risk factor profile than attenders, especially smokers are
less likely to attend health checks than non-smokers.
Moreover, other studies have shown a facilitating effect of
regular doctor visits on the use of early detection mea-
sures [15,47,52,53]. This finding is consistent with our
study, which showed a strong association between higher
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Frequent consulters of primary care are probably more
likely to receive invitations to secondary prevention ser-
vices from health professionals than people outside the
healthcare system. However, Dryden and colleagues [1]
have also reported that ongoing contact with physicians
might be a reason for not attending health checks. Because
of this inconsistency between studies, further research on
the relation between primary care use and health check at-
tendance is required.
The present findings also support evidence suggesting
that determinants of care-seeking behaviour differ be-
tween men and women, apparently in close connection
with societal gender roles [54,55]. Although there is a
growing body of studies showing differences in care-
seeking behaviour between men and women, the num-
ber of studies explicitly analysing the sex or gender dif-
ferences in health care utilisation is still low [54]. In
future research, a stronger distinction between sex as a
biological and gender as a social category may help to
better understand these differences.
The observed differences in women's health check at-
tendance by the type of statutory health insurance may
reflect potential differences in the way health insurance
funds inform their insurants about health checks or en-
courage them to use this service. Possibly, information
provided by company health insurance funds is more ap-
pealing to women than men.
Effects of health checks
Future studies also need to examine the effects of health
checks on population health. A systematic review on the
benefits and harms of general health checks indicated
that such preventive measures do not reduce morbidity
or mortality from disease, although the number of new
diagnoses has increased [56]. Potential harms of health
checks, such as overdiagnosis or negative psychological
consequences for patients, have rarely been studied. The
authors of the systematic review mentioned above ac-
knowledged that many trials had methodological prob-
lems and most of the trials were old [56]. The oldest
study was from the 1960s and the most recent was from
the 2000s. Within this time span, there have been many
changes in medical practice [57]. Therefore, the transfer-
ability of the results to current settings might be limited.
Another systematic review and meta-analysis showed
that health checks carried out in general practice are as-
sociated with statistically significant, but clinically small,
improvements in surrogate outcomes, such as blood
pressure and BMI [58]. Accordingly, beneficial effects of
health checks are still controversial [59,60]. To the best
of our knowledge, no evidence is available yet concern-
ing the effects of the statutory health check for adults in
Germany. Currently, there is a lively and controversialdebate on the benefits and harms of cancer screening
programmes in Germany. However, the potential effects
of the statutory health check seem to be barely on the
agenda, although this early detection measure also may
potentially lead to overdiagnosis and overtreatment.
Therefore, population-based measures for early diagno-
sis, such as the statutory health check, should be super-
vised scientifically to monitor the expected effects on
population health, as well as potential harms for the par-
ticipants and the health system.
Methodological considerations
The strengths of this study include the use of up-to-date
data from large national samples and the wide range of
explanatory variables considered in the analyses. The
large sample size also allowed separate analyses for men
and women. Nevertheless, there are several limitations
to our study. We used self-reported attendance at health
checks as the outcome measure. Self-reports on the use
of health checks may be biased by social desirability and
by confusing other medical services with health checks.
We accounted for the latter possibility by adding the cat-
egory “not sure” to the response options (treated as missing
data in the analysis). The low percentage of respondents
who used this category (2.6%) indicated that potential bias
due to uncertainty of respondents should be small. More-
over, the recall period of 2 years may have led to recall bias
in the assessment of health check attendance. Social desir-
ability might also have affected responses on questions re-
garding social support and health behaviour. This may have
contributed to associations between these indicators and
health check attendance [61].
Because of the cross-sectional nature of the study, no
causal relationships could be established and there may
have been potential bias related to reverse causality. If
respondents who had attended a health check had a
more favourable risk factor profile as a result of their
health check participation, the effects of behavioural risk
factors on attendance may have been overestimated. Fur-
thermore, results may have been affected by selection
bias due to underrepresentation of certain population
groups in the sample, such as people with a migration
background, because interviews were only conducted in
German. For that reason, migration or ethnic back-
ground was not considered in the analyses. Other limita-
tions arise from the selection and measurement of
factors considered in the study. The type of residential
area may only be a proxy measure for regional density of
primary care physicians. This might have contributed to
our finding that there was no regional variation in health
check attendance. A study which examined the use of
cancer screening in Germany, for instance, revealed that
screening rates are higher in areas with higher physician
density [62]. Psychological factors, such as health beliefs,
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ity, were not considered in the analysis. However, such
factors are considered to determine health care use in
the Behavioral Model of Health Services Use [31,63].
The assessment of physical activity and its definition in
the questionnaire may have been imprecise; weekly
metabolic equivalents may have been a better indicator
of physical activity. Moreover, non-behavioural need fac-
tors, such as family history of diseases or psychosocial
stress, could not be controlled for. This may have led to
residual or unmeasured confounding. Besides, it has to
be considered that failing to see an association (beta
error) may have been more likely in men than in women
due to a lower number of men in the study population.
Conclusions
Overall, the findings of this study suggest that popula-
tion groups with a higher risk of adverse health, such as
the socioeconomically disadvantaged, smokers, and
physically inactive people, are less likely to attend health
checks than their counterparts with a more favourable
risk factor profile. Therefore, those who potentially
could benefit most from secondary prevention measures
appear to be particularly difficult to engage with medical
health checks offered in the primary care setting. This
should be taken into more account when designing and
implementing secondary prevention programmes at the
population level. As already stated in previous research
[1,44], differential uptake of health checks may lead to
an exacerbation of health inequalities via the inverse
care law, which states that the availability of good med-
ical care tends to vary inversely with the need for it in
the population served [64,65]. Whereas this study fo-
cused on health check attendance, future research
should also investigate how the quality and delivery of
prevention services by health care providers vary with
the characteristics of attenders, such as their socioeco-
nomic status. The findings of the present study indicate
that population-based prevention measures should be
tailored more appropriately to the needs of socioeco-
nomically less privileged groups and people with risk
factors for cardiovascular diseases and diabetes. This un-
derlines the need to develop and improve target-group-
specific approaches for public health interventions. In
Germany, there is still a lack of evidence on how to bet-
ter engage vulnerable groups with prevention services
[17]. This issue is an important challenge for future re-
search. A higher participation of vulnerable groups
might potentially contribute to achieve an effect on
population health and, on the condition of beneficial ef-
fects, to reduce social inequalities in health.Competing interests
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